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(54) OPTICAL RECORDING MEDIUM AND METHOD FOR OPTICAL RECORDING REPRODUCTION EMPLOYING 
THE OPTICAL RECORDING MEDIUM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To enable application to a high density 
optical disk system employing blue color semiconductor laser by 
using an organic coloring matter compound indicated by a specific 
formula in a recording layer. 

SOLUTION: An organic coloring matter compound indicated by 
formula I and/or formula II is used in a recording layer. In the 
formula, R1 indicates a hydrogen atom or cyano group, R2 indicates 
a 1-1 2C alkyl group that may have a halogen atom, a nitro groups, 
and a substituent, an alkoxy group that may have a substituent and 
an alkyl amino group that may have an amino group or a substituent 
R3 indicates a carboxyl group or a carboxylic ester group, and R4, 
R5, R6, R7, and R8 are same or different indicating hydrogen atom, 
at least one kind of a group selected from a group consisting of a 1 - 
8C alkyl groups of that may have a substituent, an aryl group that 
may have a substituent, an alkyl amino groups that may have an 
amino group and a substituent, an acetyl group, an acetyl amino 
group, a hydroxyl group, and carboxyl group. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1] The optical recording medium characterized by coming to contain at least one sort of compounds in which 
a recording layer is shown by the following structure expression (I) and/or (II) in the optical recording medium which 
comes to prepare a recording layer on a substrate at least through a direct or under-coating layer. 
[Formula 1] 

R, CN 

)C=C( (I) 
R 2 ^ CN 



R s R-a 




(II) 



Rt Ra 



the inside of a formula, and R1 — a hydrogen atom or a cyano group, and R2 — a halogen atom and a nitro group — 
The alkoxy group which may have the alkyl group of the carbon numbers 1-12 which may have the substituent, and 
the substituent, The alkylamino radical which may have an amino group or a substituent, and R3 A carboxyl group or 
a carboxylate radical, You may differ, even if R4, R5, R6, R7, and R8 are the same. The alkyl group of the carbon 
numbers 1-8 which may have the hydrogen atom and the substituent, the aryl group which may have the 
substituent, at least one sort of radicals chosen from the group which consists of the alkylamino radical which may 
have an amino group and a substituent, an acetyl group, an acetylamino radical, a hydroxy group, and a carboxyl 
group are expressed. 

[Claim 2] The optical recording medium according to claim 1 which is what a recording layer becomes from the 
mixolimnion of at least one sort of the compound shown by the front type (I) and/or (II), and the coloring matter 
which has the maximum absorption wavelength in 400-550nm. 

[Claim 3] The optical recording medium according to claim 2 which are at least one sort of coloring matter chosen 
from the group to which the coloring matter which has the maximum absorption wavelength is set to 500-650nm 
from the cyanine dye, porphyrazine coloring matter, and azo metal chelate compound of TORIMECHIN. 
[Claim 4] The optical recording medium according to claim 1, 2, or 3 with which a recording layer consists of a 
mixolimnion with the metal complex which has absorbing power in a long wavelength region, and does not have 
absorbing power in a record playback wavelength region rather than this record ingredient and this record ingredient. 

[Claim 5] The optical recording medium according to claim 1 , 2, or 3 with which a recording layer consists of a 
mixolimnion with the aminium coloring matter, potato NIUMU coloring matter, or G MONIUMU coloring matter which 
has absorbing power in a long wavelength region, and does not have absorbing power in a record playback 
wavelength region rather than this record ingredient and this record ingredient. 

[Claim 6] The playback approach of the record characterized by reproducing record of an optical recording medium 
according to claim 1 , 2, 3, 4, or 5 on the playback wavelength of 400-550nm. 

[Claim 7] The record playback approach characterized by reproducing an optical recording medium according to 
claim 1, 2, 3, 4, or 5 with the record wavelength of 630-650nm on the playback wavelength of record, 630-685nm, 
and 400-550nm. 



[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] About an information record medium, by irradiating especially a beam, this invention produces 
an optical change of the permeability of a record ingredient, and a reflection factor, and relates to the information 
record medium which can perform informational record and playback and can be added. Recordable CD (CD-R) 
corresponding to compact disk (CD) specification is commercialized as an optical recording medium which has a 
reflecting layer on a substrate. A laser beam with a wavelength of 770-830nm is irradiated at a recording layer, and 
record playback of the information is carried out by detecting a lifting and the reflected light for physics or a 
chemical change to a recording layer. Development of the semiconductor laser of short wavelength progressed 
more, the red semiconductor laser which is the wavelength of 630-685nm was put in practical use recently, it is 
possible to make a beam diameter smaller by short wavelength-ization of the laser for record playback, and the 
optical recording medium (DVD-R) of high density began to be put more in practical use. This invention relates to 
the high density optical recording medium corresponding to the blue laser which uses for high density further the 
wavelength of 400~550nm in which record playback is possible. 
[0002] 

[Description of the Prior Art] 

1. Thing Using Conventional Technical (1) Cyanine Dye of Postscript Mold Disk (WORM) for Data as Record 
Ingredient JP,57-82093,A JP,58-56892,A JP.58-1 12790,A JP,58-1 14989,A JP,59-85791,A JP,60-83236,A JP,60- 
89842.A The thing using JP.61-25886.A (2) phthalocyanine dye as a record ingredient JP,61-150243,A JP,61- 
177287.A JP,61-154888,A JP,61-246091,A JP.62-39286.A JP.63-37791.A The conventional technical (1) cyanine 
dye / metallic reflective layer of a JP,63-398882.,A recordable compact disk (CD-R) are used as a record 
ingredient. Used thing JP,1-159842,A JP,2-42652,A JP,2-13656,A JP.2-1 68446.A (2) phthalocyanine dye is used as 
a record ingredient. Used thing JP,1-176585,A JP,3-215466,A JP.4-1 13886,A JP,4-226390,A JP.5-1272.A JP,5- 
171052,A JP,5-116456,A Thing JP.4-46186.A using JP.5-69860.A JP.5-139044.A (3) azo metal chelate coloring 
matter as a record ingredient JP,4-141489,A JP.4-361088.A The conventional technique and the cyanine dye / 
metallic reflective layer of a JP,5-2795803.,A mass recordable compact disk (DVD-R) are used as a record 
ingredient. Used thing PIONEER R&D vol.6 Development of No.2:DVD-Recordable, Thing JP,8-169182,A using the 
coloring matter/metallic reflective layer of basic development 4. and others of a DVD-R coloring matter disk as a 
record ingredient JP.8-20901 2,A JP.8-283263.A JP,9-58130,A [0003] 5. Many removable disks have appeared as 
data storage media of a current personal computer, as the past FDD comes out so and there was also in these, CD- 
ROM establishes one status completely and a CD-ROM drive is being preinstalled in almost all personal computers. 
And the compatibility over these CD-ROM system media is even one of the requirements for differentiation as 
removable media. For example, in order to enable it to reproduce the so-called CD-R which is the postscript mold 
media of CD system by CD-ROM, it enables it to record by having 60 - 70% or more of reflection factor in the state 
of un-recording, and reducing a reflection factor by record. With this compatibility, the information recorded on CD- 
R can be read with a CD-ROM drive. That need has been increasing in recent years also as the media for data 
storage as the object for data distributions from the fall of a drive price, or the height of compatibility, the object for 
software production, or general removable media with that same whose CD-Rs in which this postscript is possible 
were also the pro youths for authoring etc. conventionally. 

[0004] 6. At least one CD which has the capacity of 640MB from the former can accumulate the digital image for 74 
minutes (video CD). Although the technique of compression and coding of the image of MPEG1 is used for this video 
CD, it is the one half of a television picture usual in the screen resolution of an image where playback time amount 
is short. Since the specification of CD is born as digital are recording media for music, it is not suitable for digital 
image are recording from capacity and a data transfer rate. Then, DVD appeared and it makes playback possible for 
one movie in the same size as CD by about the same quality as television. DVD of this next generation attracts 
expectation as key technology of multimedia, even if it is in these DVD media, as previous CD comes out so and 
there was, postscript mold media (DVD-R) and rewriting whose user can write in information only once are possible 
(DVD-RAM) — etc. — development is desired and current utilization is being carried out. The flow to the further 
large-capacity-izing of a write once optical disk is indispensable. Although the flow to short-wave I ength-izing of 
semiconductor laser is sudden and the record material development which can respond to current [ whose 400- 
550nm utilization is in prospect ], and it is also pressing need, with the record ingredient conventionally put in 
practical use by media, it cannot respond in optical property top wavelength, but new ingredient development is 
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needed 

[0005] 7. However, in the mass postscript type light disc system (DVD-R) by which current development is carried 
out, the oscillation wavelength of the laser used is in 630-685nrn, and the record object is set up so that it can 
record and reproduce on the above-mentioned wavelength. From now on, in connection with increase of amount of 
information, the flow to large-capacity-izing of a record medium will be indispensable. Therefore, it is also expected 
easily that it happens inevitably that the laser wavelength used for record and playback short-wavelength-izes. 
however, the solubility over an organic solvent is high, it excels in lightfastness and preservation stability, and the 
record ingredient which can be recorded and reproduced is now in the optical pickup using laser 550nm or less — 
the present condition is not developed. 

[0006] 8. The oscillation wavelength of the laser used is 630-685nm, and the current DVD disc system is 
constituted so that record and playback can be performed. Large-capacity-izing, record, and short-wavelength-izing 
of playback wavelength are indispensable like [ this system ] the above. Playback is possible even if it has coated 
aluminum on the irregularity of the substrate itself, and, as for current DVD-ROM, future and laser wavelength is 
short-wavelength-ized, since the wavelength dependency of the reflection factor of aluminum is small. However, 
since [ by which a high reflection factor is obtained from the optical constant and a thickness configuration at 
630nm - 685nm using the coloring matter which as for DVD-R, has the maximum absorption wavelength at 500nm - 
650nm at a recording layer ] it has set up like, in a wavelength region 550nm or less, the information which a 
reflection factor has, and cannot respond to short wavelength-ization of laser wavelength, but is recorded and 
reproduced by the current DVD-R system causes the unreproducible situation in a future system. [ very low ] 
[0007] 

[Problem(s) to be Solved by the Invention] The solubility of this invention over an organic solvent applicable to the 
high density light disc system using the blue semiconductor laser which has oscillation wavelength in short 
wavelength compared with the above-mentioned DVD system is high. It can record and reproduce by the record 
ingredient excellent in lightfastness and preservation stability for optical recording media, and the present DVD 
system. And only playback is aimed at offering the record playback approach using the record ingredient and this 
record ingredient of a possible DVD-R record medium also in a next-generation high density light disc system. 
[0008] 

[Means for Solving the Problem] this invention person etc. by considering as the recording layer which uses as a 
principal component the coloring matter which has specific structure as a result of examining wholeheartedly said 
The means for solving a technical problem That it can apply to the high density light disc system using 
semiconductor laser with an oscillation wavelength of 550nm or less a header and by mixing with the organic 
coloring matter used as a record ingredient for DVD-R further the compound of this invention and current, and 
using Record playback was completed by the present DVD system, and the refreshable thing was found out also 
with the above-mentioned high density light disc system corresponding to blue laser, and it resulted in this 
invention. 

[0009] As an organic-coloring-matter compound used for the recording layer of the optical recording medium of this * 
invention, what is expressed with the following general formula (I) and/or (II) is mentioned. 
[Formula 2] 




(I) 



(II) 



the inside of a formula, and R1 — a hydrogen atom or a cyano group, and R2 — a halogen atom and a nitro group — 
The alkoxy group which may have the alkyl group of the carbon numbers 1-12 which may have the substituent, and 
the substituent. The alkylamino radical which may have an amino group or a substituent, and R3 A carboxyl group or 
a carboxylate radical, You may differ, even if R4, R5, R6, R7, and R8 are the same. The alkyl group of the carbon 
numbers 1 -8 which may have the hydrogen atom and the substituent, the aryl group which may have the 
substituent, at least one sort of radicals chosen from the group which consists of the alkylamino radical which may 
have an amino group and a substituent, an acetyl group, an acetylamino radical, a hydroxy group, and a carboxyl 
group are expressed. 

[0010] It is good also as the structure (it is good also as the so-called Ayr sandwich structure which stuck two 
drawing 1 , and good also as adhesion lamination structure) of a write once optical disk shown in drawing 1 as a 
configuration of the optical recording medium of this invention, the high reflection factor structure (it is good also as 
CD-R structure, and good also as adhesion lamination structure) shown in drawing 2 , or structure (DVD-R 
structure) of preparing a recording layer between two substrates shown in drawing 3 . 
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[0011] Hereafter, the configuration and its configuration member of the optical recording medium of this invention 
are explained to a detail. 

A recording layer recording layer produces a certain optical change by the exposure of a laser beam, and records 
information by that change, and it needs to contain at least one sort of compounds shown by said general formula (I) 
of this invention, and/or (II) in this recording layer, and it may be used for it in two or more sorts of combination in 
formation of a recording layer. Furthermore, for the purpose of improvement, such as an optical property, record 
sensibility, and a signal property, with other organic coloring matter and a metal, and metallic compounds, it may mix 
or laminate and the above-mentioned coloring matter of this invention may be used. As an example of organic 
coloring matter, poly methine coloring matter, a naphthalocyanine system, a phthalocyanine system, a squarylium 
system, a crocodile NIUMU system, a pyrylium system, a naphthoquinone system, an anthraquinone system 
(indanthrene system), a xanthene system, a triphenylmethane color system, an azulene system, a tetrahydro choline 
system, a phenanthrene system, a TORIFENO thiazin system color, a metal complex compound, etc. are mentioned. 
As an example of a metal and metallic compounds, In, Te, Bi, Se, Sb, germanium, Sn, aluminum, Be, Te02, SnO, As, 
Cd, etc. are mentioned, and each can be used with the gestalt of distributed mixing or a laminating. 
[0012] If the metal complex which has absorbing power in a long wavelength region, and does not have absorbing 
power in the record ingredient containing the record ingredient which contains said general formula (I) and/or the 
coloring matter of (II) especially or said general formula (I) and/or the coloring matter of (II), and the coloring matter 
that has the maximum absorption wavelength in 500-650nm rather than this record ingredient in a record playback 
wavelength region, aminium coloring matter, potato NIUMU coloring matter, or G MONIUMU coloring matter is mixed, 
since lightfastness will improve, it is desirable. 

[0013] Following compound No. 1-25 are shown as a concrete compound equivalent to the following general formula 
(I) used for below by this invention, and (II). However, the compound used by this invention is not limited to these. 
[Formula 3] 




(I) 



(ID 



[0014] 
[Table 1] 
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Ri 


R 2 
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Ph 
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4-NMe,-Ph 
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H 


4-NH 8 -Ph 


4 


H 


4-NBu,-Ph 


5 


H | 


4-N (C»H 4 CN) ,-Ph 


6 


H 


4-NMe 2 -2, 3-Me-Ph 


7 


H 


4-N (Et) C2H4OCOE t-3-Me-Ph 


8 


H 


4-NOc t,-2-OMe-Ph 


9 


H 


4-NMe a -3-NO a -Ph 


1 0 


H 


4 -NMe,- 2 -C 1 -Ph 



[0015] 
[Table 2] 





Ri 


R 2 


1 1 


CN 


Ph 


1 2 


CN 


4-NMe,-Ph 


1 3 


CN 


4-NH,-Ph 


1 4 


CN 


4-NHBu-Ph 


1 5 


CN 


4-NPhs-Ph 


1 6 


CN 


4-NH,-2, 6-Me-Ph 


1 7 




4-N (E t) CH^CN-Ph 


1 8 




4-NMe 2 -2, 3-N0 2 -Ph 


1 9 




4-NHC,H 4 CN-2-Me-Ph 


2 0 
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[0016] 
[Table 3] 



ft:£«>No. 


Ri 


R* 


2 1 


— 


— 


2 2 


— 


— 


2 3 






2 4 






2 5 







[0017] 
[Table 4] 



No. 
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R 4 


R 6 
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R7 


R. 
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[0018] 
[Table 5] 
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No. 


Re 


R4 


R 6 


Re 


Rt 


R. 


1 1 




















1 2 



















1 3 




















1 4 











_ 






1 5 














_ 
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1 6 







_ 


_ 






1 7 









_ 






1 8 
















_ 


1 9 














2 0 


COOH 


Me 


H 


Me 


H 


H 



[0019] 
[Table 6] 



No. 


Re 


R4 


Re 


Re 


Rt 


Re 


2 1 


C0 2 Me 


B r 


H 


OMe 


H 


H 


2 2 


CO.Me 


H 


H 


NH 8 


NO» 


H 


2 3 


C0 2 Me 


H 


H 


NM e 2 


H 


H 


24 


COjEt 


Bu 


H 


NMe s 


H 


H 


2 5 


CQ 2 E t 


OE t 


H 


NMe, 


H 


H 



[0020] At least one sort of things chosen from the group which consists of a compound shown, for example by a 
bottom type (A), (B), (C), (D), (E), (F), (G), (H), (I), (J), (K), and (L) as said metal complex are mentioned. 
[Formula 4] 

X / n N jr (a) 

Among [type, the alkyl group which may have the hydrogen atom and the substituent, an aryl group, or R1 and R2 
join together, and R1 and R2 express a heterocycle radical. ] 
[Formula 5] 
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(B) 



R 4 R« 



RI, R2, R3, and R4 express among [type the alkyl group which may have the substituent indirectly combined through 
a divalent hydrogen atom, halogen atom, direct, or connection radical, an aryl group, a cycloalkyl radical, or the 
heterocycle radical that combined mutually and was formed. ] 
[Formula 6] 




<c) 



s s 



X expresses S or CR one R2 among [type. Said R1 and R2 express CN, COR3, COOR4, CONR five R6, SO two R7, 
or an atomic group required to join together mutually and form five membered-rings or six membered-rings. R3, R4, 
R5, R6, and R7 express the alkyl group or aryl group which may have the substituent. ] 
[0021] 
[Formula 7] 



R 2 



R 3 




(D) 



R1, R2, R3, and R4 express among [type the alkyl group which may have the substituent indirectly combined through 
a divalent hydrogen atom, halogen atom, direct, or connection radical, an aryl group, a cycloalkyl radical, or the 
heterocycle radical combined mutually. R5 expresses a hydrogen atom, the alkyl group which may have the 
substituent, the aryl group which may have the substituent, an acyl group, a carboxyl group, or a sulfonyl group. ] 
[Formula 8] 

Ri 



(E) 



R1, R2, R3, and R4 express among [type the alkyl group which may have the substituent indirectly combined through 
a divalent hydrogen atom, halogen atom, direct, or connection radical, an aryl group, a cycloalkyl radical, or the 
heterocycle residue combined mutually. R5 or R6 express a hydrogen atom, the alkyl group which may have the 
substituent, the aryl group which may have the substituent, an acyl group, a carbonyl group, or a sulfonyl group. ] 
[Formula 9] 

Ri c o Ri 





(F) 



The alkyl group in which R1 and R2 may have the hydrogen atom and the substituent or an aryl group, and R3, R4, 
R5 and R6 express among [type the alkyl group or aryl group which may have the hydrogen atom, the halogen atom, 
and the substituent. ] 
[0022] 
[Formula 10] 
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-&>•<£>: 



(G) 



As for O t or S, R1, R2 and R3, X expresses directly the alkyl group, aryl group, or cycloalkyl radical which may have 
the substituent combined through an oxy-radical, a thio radical, or the amino group among [type. ] 
[Formula 1 1] 



(H) 




The alkyl group in which X may have the substituent directly combined through an oxy-radical, a thio radical, or the 
amino group as for O, or S, R1, R2 and R3, an aryl group or a cycloalkyl radical, and R4 express among [type the 
alkyl group or aryl group which may have the substituent. ] 
[Formula 12] 

(I) 




RI and R2 express among [type the alkyl group which may have the hydrogen atom and the substituent, an aryl 

group, or the heterocycle radical which R1 and R2 combined mutually. ] 

[0023] 

[Formula 13] 

Ri Ri 



R 2 



(J) 



R 4 



R1, R2, R3, and R4 express among [type the alkyl group which may have the substituent indirectly combined through 
a divalent hydrogen atom, halogen atom, direct, or connection radical, an aryl group, a cycloalkyl radical, or the 
heterocycle radical combined mutually. ] 
[Formula 14] 

Rx 



(K) 



R1, R2, R3, and R4 express among [type the alkyl group which may have the substituent indirectly combined through 
a divalent hydrogen atom, halogen atom, direct, or connection radical, an aryl group, a cycloalkyl radical, or the 
heterocycle radical combined mutually. R5 expresses a hydrogen atom, the alkyl group which may have the 
substituent, the aryl group which may have the substituent, an acyl group, a carboxyl group, or a sulfonyl group. ] 
[Formula 15] 
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n \ e / 

R ! v- M V 

' N N 



R 5 R 5 





(L) 



The alkyl group in which R1 may have the substituent or an aryl group, and R2, R3, R4 and R5 express* among [type 

the alkyl group or aryl group which may have the hydrogen atom, the halogen atom, and the substituent. ] 

In said each type, M could express transition metals, such as nickel, Pd, Pt, Cu, and Co, could have a charge, and 

could form the cation and the salt, and other ligands of M may combine it up and down further. 

[0024] The example of said metal complex is shown in the following table. Front Naka and Ph express a phenyl 

group. 

[Table 7] 



No. 




Ri 


R* 


R» 


R4 


l 


(A) 


Ph 


Ph 


— 


— 


2 


(A) 


C* H» 


C4 H( 


— 


— 


3 


(B) 


C 1 


H 


C 1 


C 1 


4 


(B) 


H 


OCH, 


H 


H 


5 


(C) 










6 


<C) 










7 


(D) 


H 


OCH, 


H 


H 


8 


(D) 


H 


H 


H 


H 


9 


(D) 


H 


CH, 


H 


H 


1 0 


(E) 


H 


H 


H 


H 


1 1 


(E) 


H 


OCH, 


H 


H 



[0025] 
[Table 8] 
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No. 




Ri 


R* 


R» 


Ri 


1 2 


(F) 


C,H S 
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1 3 


<F) 


Cs Hi 
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1 4 


(G) 


H 


H 


H 





1 5 


(G) 
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_ 


1 6 


(G) 
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Ph 


H 


_ 


1 7 


(H) 


H 


H 


H 


H 


1 8 


(H) 


H 


H 


H 


H 


1 9 


(I) 


Ph 


Ph 






2 0 


(J) 


H 


H 


H 


H 


2 1 


(J) 


H 


OCHs 


H 


H 


2 2 


(K) 


H 


H 


H 


H 



[0026] 
[Table 9] 



No. 




Ri 


Ri 


R» 


R4 


2 3 


(K) 


H 


H 


H 


H 


2 4 


(K) 


H 


CH, 


H 


H 


2 5 


(L) 


CH 3 


CH, 


H 


H 



[0027] 
[Table 10] 
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X 
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(A) 











Cu 


NBu ( 
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(A) 







_ 


N 1 
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(B) 
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NBu, 
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Cu 
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(C) 
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- 


O 


Co 


NBu, 


6 


(C) 


— 


— 


s 


N i 


CN 


7 


(D) 


CH,COO 
C,H, 


— 


— 


Pd 


NBu 4 


8 


(D) 


CH, 






N i 


PBu 4 


9 


(D) 


CH, 






P t 


NAmi 


1 0 


(E) 


CH, 


CH, 




N 1 


NBu, 


1 1 


(E) 


C,H 5 


CH, 




P t 


NE t« 



[0028] 
[Table 11] 
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No. 




R* 


Re 


X 


M 




1 2 


(F) 


H 







Pd 


NBu« 


1 3 


(F) 


H 






Cu 


NOc t 4 


1 4 


(G) 





_ 


O 


Cu 


NBtu 


1 5 


(G) 


_ 




O 


N i 


PBu, 


1 6 


(G) 


_ 




s 


N 1 


NOc t« 


1 7 


(H) 






o 


N 1 


NBu« 


1 8 


(H) 






s 


N i 


PE t« 


1 9 


(I) 








Pd 


NBu, 


2 0 


(J) 





. m _ 




N i 


NBu« 


2 1 


(J) 








N i 


PE t< 


2 2 


(K) 


CH, 






N 1 


NBu, 



[0029] 
[Table 12] 



No. 


mmmm 


R* 


R 6 


X 


M 




2 3 


(K) 


C4 H9 






N i 


FBu, 


24 


(K) 


d H» 






Cu 


NOc t t 


2 5 


(L) 


H 






Pd 


NBu 4 



[0030] As an example of aminium coloring matter, potato NIUMU coloring matter, or G MONIUMU coloring matter, 
the following are mentioned, for example. 
[Formula 1 6] 




( Q) 

or [ the inside of [type, and / that R1, R2, R3, and R4 are the same ] — or you may differ, the alkyl group which is * 
not permuted [ hydrogen, a permutation, or ] is expressed, respectively, X expresses an acid anion, and m is 1 or 2. 
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A is a radical expressed with a bottom type (S), when a bottom type (R) or m is 2. n of a formula (R) is 1 or 2. 
Moreover, all aromatic series rings may be permuted by the low-grade alkyl group, the lower alkoxy group, the 
halogen atom, or the hydroxyl group. ] 
[Formula 17] 



40r 



(R) 




(S) 



[0031] The example of said aluminum, potato NIUMU, and a G MONIUMU compound is shown below. Z1 shows the 
radical of a front type (R) among the following table, and Z2 shows the radical of a front type (S), respectively. 
[0032] 
[Table 13] 



No. 


Ri 




R3 


10 1 


C» Hs 


C2 H5 


C2 Hg 


10 2 


C 2 H t 


C S H 5 


C S H B 


10 3 


C3 H7 


Ca H7 


C 8 H 7 


104 


C,H 7 


Cs H7 


Cg H7 


10 5 


C« H9 


C 4 H9 


C 4 H 9 


10 6 


C,H 7 


H 


Ca H 7 


10 7 


C,H 8 


C 2 H 6 


Ca Hb 


10 8 


C» Hi » 


H 


Ce Hi a 


10 9 


C« His 


H 


Cb Hi a 


1 1 0 


C, H 6 


C 8 H 6 


C,H B 


111 


C S H 7 


Cs H7 


Ca H7 



[0033] 
[Table 14] 
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No. 






Rs 


112 


C S H S 


C 2 H S 


C 2 H 5 


113 


C2 H$ 


C2 


C,H 6 


114 


C,H 7 


Cs H7 


C9 H7 


115 


C,H ? 


H 


Ca H7 


116 


C< H» 


C4 H9 


C4 H9 


117 


C( His 


H 


Cj Hi a 



[0034] 
[Table 15] 



XT 

IN O. 




A 


X 


m 


101 


C.Hs 


Z 1, n = 2 


c 1 o« 




102 


C,H* 


Zl, n= 1 


SbF, 




10 3 


C,H, 


Zl, n= 1 


B r 




104 


C» H 7 


Z 1, n = 2 


PF 6 




10 5 


C4 H» 


Z 1, n= 1 


CIO, 




10 6 


H 


Z 1, n= 1 


c 1 o. 




10 7 


C,H e 


Z 1, n = 2 


c 1 




10 8 


H 


Z 1, n= 1 


SbF f 




10 9 


H 


Z 1, n= 1 


c 1 o 4 




1 1 0 


C S H S 


Z 1, n= 1 


SbF, 




111 


C3 Ht 


Z 1, n = 2 


c 1 o 4 





[0035] 
[Table 16] 
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No. 




A 


X 


m 


112 


C, He 


Z 2 


PF. 


2 


1 1 3 


C, H s 


Z2 


c 1 o 4 


2 


114 


Cs H7 


Z2 


SbF, 


2 


115 


H 


Z2 


As F 6 


2 


116 


C« H» 


Z2 


I 


2 


1 1 7 


H 


Z 2 


C 1 O, 


2 



[0036] By mixing the coloring matter which has the absorption maximum wavelength in 500nm - 650nm especially, 
and the coloring matter of this invention, blue laser can constitute a refreshable DVD-R medium from the present 
DVD system that it can record and reproduce. Furthermore, into the above-mentioned color, distributed mixing of a 
various ingredient or various silane coupling agents, such as polymeric materials, for example, ionomer resin, 
polyamide resin, vinyl system resin, naturally-ocurring polymers, silicone, and liquid rubber, etc. may be carried out, 
and a stabilizer (for example, transition metal complex), a dispersant, a flame retarder, lubricant, an antistatic agent, 
a surfactant, a plasticizer, etc. can be used together for the purpose of property amelioration. 
[0037] As the formation approach of a recording layer, the usual means, such as vacuum evaporationo, sputtering, 
CVD, or solvent spreading, can perform. When using the applying method, the above-mentioned color etc. can be 
dissolved in an organic solvent, and it can carry out with the coating method of common use, such as a spray, roller 
coating, DIPINGU, and spin coating. Generally as an organic solvent used, a methanol, ethanol, isopropanol, Which 
alcohols, an acetone, a methyl ethyl ketone, a cyclohexanone, Amides, such as which ketones, N.N- 
dimethylformamide, and N,N-dimethylacetamide Sulfoxides, such as dimethyl sulfoxide, a tetrahydrofuran. Ether, 
such as dioxane, diethylether, and ethylene glycol monomethyl ether, Ester, such as methyl acetate and ethyl 
acetate, chloroform, a methylene chloride, Aliphatic series halogenated hydrocarbon, such as a dichloroethane, a 
carbon tetrachloride, and trichloroethane Hydrocarbons, such as cellosolves, such as aromatic series, such as 
benzene, a xylene, monochlorobenzene, and a dichlorobenzene, methoxy ethanol, and ethoxy ethanol, a hexane, a 
pentane, a cyclohexane, and a methylcyclohexane, are mentioned. 100A - 10 micrometers 200A - 2000A is 
preferably suitable for the thickness of a recording layer. 

[0038] By mixing the coloring matter which has the absorption maximum wavelength in 500nm - 650nm, and the 
coloring matter of this invention, it can record and reproduce by the current DVD system. When it constitutes a 
refreshable DVD-R medium from blue laser, and the mixing ratio of a front type (1) and/or the coloring matter of (2), 
and the coloring matter that has the absorption maximum wavelength in 500nm - 650nm coloring matter =10 which 
has the absorption maximum wavelength in a front type (1) and/or the coloring matter of (2) / 500nm - 650nm / 
100 - 90/100 — it is 40 / 100 - 20/100 preferably, and 300A - 3 micrometers are 400A - 2000A preferably as 
thickness of a recording layer. 

[0039] In this invention, when the coloring matter which has the absorption maximum wavelength in 500nm - 650nm, 
and the coloring matter of this invention are mixed and it constitutes a refreshable DVD-R medium from blue laser, 
usable coloring matter can be used for DVD-R as it is as the coloring matter. The following is mentioned as a 
desirable example of the coloring matter which has the absorption maximum wavelength in 500nm - 650nm. 
[0040] ** cyanine **** shown by the bottom formula (III) — [Formula 1 8] 

MeMe Me Me 




(III) 



Me Me 



(Inside of a formula, X: Acid anion.) 

In addition, condensation of the ring may be carried out to other rings, and it may be permuted by alkyl, the halogen, 
the alkoxy group, and the acyl group. 

[0041] ** porphyrazine **** shown by the bottom type (IV) or (V) — [Formula 19] 
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(IV) 



(The inside of a formula, M1:nickel, Pd, Cu, Zn, Co, Mn, Fe, TiO, VO.) 

R1-R8: Express independently what was chosen from the group which consists of the straight chain or the 
branching alkyl group, the cycloalkyl radical, aryl group, and alkoxy group of the carbon numbers 3-12 which may 
have the substituent, respectively. 
[0042] 

[Formula 20] 

R 3 ^2 



R i o* 




(V) 



(The inside of a formula, M2:Si, germanium, In, Sn.) 

R1-R8: It is the same as the above. 

R9, R10:-OSiRaRbRc, -OCORa, -OPORaRb. 

Ra, Rb, Rc: The alkyl group of carbon numbers 1 -1 0, an aryl group. 

The benzene ring may have the substituent in addition to said X9 - X1 2, and the substituent of the benzene ring in 
that case is hydrogen or a halogen. 

[0043] ** It is one sort of the azo metal chelate compound of the bottom type of azo metal chelate compound (VI) 
and (VII) the azo system compound shown, and a metal, or two sorts or more, and nickel, Pt, Pd, Co, Cu, Zn, etc. are 
mentioned as a metaled desirable example. 
[0044] 

[Formula 21] 

A- — * " — B A***""^ ' B 

( ^ c " N=N -% ) { ^ c " N = N -% ) 

N CO C 



X 



(VI) 



(VII) 



(A expresses among a formula the residue which becomes together with the carbon atom and nitrogen atom which it 
has combined, and forms heterocycle, and B expresses the residue which becomes together with two carbon atoms 
which it has combined, and forms a ring or heterocycle.) X expresses the radical which has active hydrogen. 
[0045] Only when performing record playback from a substrate side as a **** substrate for substrates, it must be 
transparent to the laser used, and a substrate does not need to be transparent when performing record and 
playback from a recording layer side. As a substrate ingredient, plastics, such as polyester, acrylic resin, a 
polyamide, polycarbonate resin, polyolefin resin, phenol resin, an epoxy resin, and polyimide, or glass, a ceramic, or a 
metal can be used. In addition, the preformat of an address signal etc. may be formed in the front face of a 
substrate at the guide rail for tracking, and a guidance pit and a pan. 

[0046] An under-coating layer under-coating layer is used for the purpose of formation of improvement in the 
preservation stability of barriers, such as improvement in ** adhesive property, ** water, or gas, and ** recording 
layer, improvement in ** reflection factor, protection of the substrate from ** solvent, ** guide rail, a guidance pit, 
and a pre format etc. As opposed to the purpose ** Polymeric materials, for example, ionomer resin, polyamide 
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resin, various high molecular compounds, such as vinyl resin, natural resin, naturally-ocurring polymers, silicone, and 
liquid rubber, — and A silane coupling agent etc. can be used and the purpose of ** and ** is received. In addition 
to the above-mentioned polymeric materials An inorganic compound, For example, there are SiO, MgF, Si02, TiO, 
ZnO, TiN, SiN, etc., and a metal or semimetal, for example, Zn, Cu, nickel, Cr, germanium, Se, Au, Ag, aluminum, etc., 
can be used further, moreover, the thing for which a metal, for example, aluminum, Au, Ag, etc., the organic thin film 
which has metallic luster, for example, methine dye, a xanthene system color, etc. can be mentioned to the purpose 
of **, and ultraviolet-rays hardening resin, heat-curing resin, thermoplastics, etc. are used to the purpose of ** and 
** — things are made. As thickness of an under-coating layer, 0.01-30-micrometer 0.05-10 micrometers are 
preferably suitable. 

[0047] A metallic reflective layer metallic reflective layer has the point of a reflection factor and productivity to 
most desirable Au, Ag, and aluminum, although a metal, semimetal, etc. from which a high reflection factor is 
obtained alone and which are hard to be corroded are mentioned and Au, Ag, Cr, nickel, aluminum, Fe, Sn, etc. are 
mentioned as an example of an ingredient, and these metals and semimetal may be used independently and are good 
also as two sorts of alloys. Vacuum evaporationo, sputtering, etc. are mentioned as a film forming method, and 50- 
5000A is 100-3000A preferably as thickness. 

[0048] A protective layer, a substrate side rebound ace court layer protective layer, and a substrate side rebound 
ace court layer are used for the purpose of improvement in the preservation stability of ** recording layer 
(reflective absorption layer) which protects ** recording layer (reflective absorption layer) from a blemish, dust, dirt, 
etc., improvement in ** reflection factor, etc. To these purposes, the ingredient shown in said under-coating layer 
can be used. Moreover, as an inorganic material, SiO, Si02, etc. can be used and heat softening properties, such as 
polymethyi acrylate, a polycarbonate, an epoxy resin, polystyrene, polyester resin, vinyl resin, a cellulose, aliphatic 
hydrocarbon resin, natural rubber, styrene butadiene resins, chloroprene rubber, a wax, an alkyd resin, drying oil, and 
rosin, and thermofusion nature resin can also be used as an organic material. It is ultraviolet-rays hardening resin 
which was excellent in productivity as most desirable example among the above-mentioned ingredients. 0.01-30- 
micrometer 0.05-10 micrometers are preferably suitable for the thickness of a protective layer or a substrate side 
rebound ace court layer. Said under-coating layer, a protective layer, and a substrate side rebound ace court layer 
can be made to contain a stabilizer, a dispersant, a flame retarder, lubricant, an antistatic agent, a surfactant, a 
plasticizer, etc. like the case of a recording layer in this invention. 

[0049] a glue line — a transparent high molecular compound can be used. Especially a desirable thing is hot melt 
mold (thermofusion mold) adhesives, ultraviolet curing mold adhesives, or adhesion material in this invention. 
Ultraviolet curing mold adhesives are adhesives which a radical polymerization starts and hardens by UV irradiation. 
Generally the presentation consists of (1) acrylic oligomer, (2) acrylic monomer, a (3) photopolymerization initiator, 
and (4) polymerization inhibitor, oligomer is a polyester system, a polyurethane system, epoxy system acrylic ester, 
etc., and a photopolymerization initiator can use a benzophenone, the benzoin ether, etc. Adhesive strength 
discovers [ the thermoplastics of an ordinary temperature solid-state ] hot melt adhesive by the physical change of 
thermofusion and cooling solidification to liquid glue hardening by solvent vaporization or the reaction, and adhesive 
strength being discovered. EVA, a polyester system, a polyamide system, a polyurethane system, etc. can be used 
for hot melt adhesive. Adhesion material has viscoelasticity in ordinary temperature, and pastes it up strongly to 
both an adherend and a base material, and after adhesion has cohesive force for a long period of time. Polyvinyl 
ether, a polyisobutylene, SBR, isobutylene isoprene rubber, chloroprene rubber, a vinyl chloride-vinyl acetate 
copolymer, chlorinated rubber, a polyvinyl butyral, etc. can be used as adhesion material. 
[0050] 

[Example] Hereafter, the example of this invention is shown. However, this invention is not limited to these 
examples. 

[0051] A depth of 760A, the half-value width of 0.25 micrometers, and a track pitch 0.65micrometer guide rail were 
formed in the acrylic photopolymer on example 1 thickness and a 0.6mm injection-molding polycarbonate substrate, 
on this substrate, spinner spreading of the solution of compound No.2 was carried out, the recording layer with a 
thickness of 450A was formed, this recording layer was carried out inside and the smooth injection-molding 
polycarbonate plate with a thickness [ other ] of 0.6mm was used as the lamination record medium at the Ayr 
sandwich structure. 

[0052] No.4, and 8, 22 and 25 were used instead of compound No.2 in the two to example 5 example 1 , and the 
record medium was formed completely like the example 1. 

[0053] six to example 8 example 1 — a recording layer — compound No.2 — metal complex compound No. — 
weight ratio:1 / 0.3 mixing distribution of 2, 8, and the example 103 of an aminium compound were carried out, it 
formed, and others formed the record medium completely like the example 1 . 

[0054] The record medium was formed completely like the example 1 in the example of comparison 1 example 1 
except having used the compound shown below instead of compound No.2. The following compound (T) is coloring 
matter currently used for CD-R. 
[Formula 22] 
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H 3 C CH 3 H 3 C CH 3 




(T) 



I I 

CH, CH 3 



[0055] The evaluation trial was performed for the record medium of said examples 1-8 and the example 1 of a 
comparison on condition that the following, and the result was shown in the following table 1 6. 

<record conditions> — laser oscillation wavelength: — 430nm record frequency: — 4.4MHz record linear velocity: - 
- 3.0 m/sec <playback condition> laser oscillation wavelength: — 430nm re-power — continuation light scanning 
bandwidth [ of 0.5-0.7mW ]: — light-proof [ 30kHz <light-proof test-condition> ] test: — 4O,O00Lux, Xe light, and 20 
hour continuous irradiation preservation test:85 degree C 85% 720-hour neglect [0056] 
[Table 17] 





to m m. 






(%) 


C/NJt 
(dB) 


r—r ft Lmtop 

(96) 


/i At Li. 

(dB) 


(%) 


C/NJt 
(dB) 




20 


49 


14 


44 


18 


47 




21 


49 


15 


45 


19 


48 


m&m 


19 


48 


13 


43 


17 


46 


$mw4 


18 


47 


14 


45 


16 


46 




20 


49 


14 


44 


18 


47 




20 


49 


18 


47 


16 


47 


mmi 


21 


49 


19 


47 


18 


47 


££660!I8 


19 


48 


17 


46 


17 


46 




14 


42 


7 




12 


40 



[0057] On an injection-molding polycarbonate substrate with an example 9 thickness of 0.6mm, a depth of 760A, 
The haW^value width of 0.25 micrometers and a track pitch 0.65micrometer guide rail are formed in an acrylic 
photopolymer. On this substrate, spinner spreading of the liquid which dissolved example No.of compound 2 in the 
mixed solution of a methylcyclohexane, 2-methoxyethanol, a methyl ethyl ketone, and a tetrahydrofuran is carried 
out and an organic-coloring-matter layer with a thickness of 580A is formed. Subsequently The reflecting layer of 
1500A of silver was prepared by the spatter, the 5-micrometer protective layer was further prepared in the acrylic 
photopolymer on it, the polycarbonate substrate with a thickness [ other ] of 0.6mm was carried out inside, was 
stuck, and it considered as the record medium. 

[0058] In the ten to example 1 4 example 9, instead of compound No.2, compound No.8, and 1 1 , 1 6, 22 and 25 were 
used, and the record medium was obtained completely like the example 9, respectively. 

[0059] 15 to example 17 example 10 — a recording layer — compound No.8 — metal complex compound No. — 
weight ratio: 1 / 0.3 mixing distribution of 13, 22, and the example 1 16 of an aminium compound were carried out, it 
formed, and others formed the record medium completely like the example 10. 

[0060] In the example of comparison 2 example 9, as an organic thin film, the compound (T) of the example 1 of a 
comparison was used instead of compound No.2, and it considered as the record medium. 

[0061] In the example of comparison 3 example 9, as an organic thin film, the bottom-type (U) compound was used 
instead of compound No.2, and it considered as the record medium. A bottom-type (U) compound is coloring matter 
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currently used for CD-R. 
[Formula 23] 

t B u 




(U) 



t B u 



[0062] <record conditions> — laser oscillation wavelength: — 530nm record frequency: — 4.4MHz record linear 
velocity: — 2.7 m/sec <playback condition> laser oscillation wavelength: — 530nm playback Power — continuation 
light scanning bandwidth [ of 0.5-0.7mW ]: — 30kHz [0063] The evaluation result of said examples 9-17 and the 
examples 2-3 of a comparison is shown in the following tables 18 and 19. 
[0064] 
[Table 18] 





m m m 






C/N (dB) 




C/N (dB) 


mm 9 


6 5 


52 


6 1 


4 9 




6 6 


5 2 


6 0 


4 8 




7 0 


5 3 


6 3 


4 9 




6 7 


5 2 


6 2 


4 9 




6 5 


5 1 


6 0 


4 7 




6 7 


5 3 


6 1 


4 7 




6 7 


5 2 


6 3 


4 9 


mum 


6 5 


5 1 


6 3 


5 0 




6 7 


5 3 


6 5 


5 2 




6 7 


5 3 


6 5 


5 2 



[0065] 
[Table 19] 
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30 88 fit 






C/N (dB) 




C/N (dB) 




7 




7 




JfctfcW3 


1 1 


3 8 


1 0 


3 2 



[0066] On an injection-molding polycarbonate substrate with an example 19 thickness of 0.6mm, a depth of 760A, 
The half-value width of 0.38 micrometers and a track pitch 0.8micrometer guide rail are formed in an acrylic 
photopolymer. On this substrate, compound No.2 and compound No.8 of the example 1 of a comparison are mixed by 
the weight ratio 0.6:1. Spinner spreading of the liquid which dissolved this in a methylcyclohexane, 2- 
methoxyethanol, the methyl ethyl ketone, and the tetrahydrofuran mixed solvent is carried out, and an organic- 
coloring-matter layer with a thickness of 650A is formed. Subsequently The reflecting layer of 1 500A of silver was 
formed by the spatter, the 5-micrometer protective layer was further prepared by the acrylic photopolymer on it, 
this recording layer was carried out inside and the smooth injection-molding polycarbonate plate with a thickness 
[ other ] of 0.6mm was used as the lamination record medium. 

[0067] 20 to example 21 example 19 — a recording layer — instead of [ of compound No.2 ] — respectively — No. 
— the record medium was obtained completely like the example 1 9 using 1 1 and 25. 

[0068] 22 to example 23 example 19 — a recording layer — instead of [ of the compound (T) of compound No.2 and 
the example 1 of a comparison ] — respectively — No. — the record medium was obtained completely like the 
example 19 except having used the compound (U) of 8, 22, and the example 2 of a comparison. 

[0069] Only the compound of the type before the example 1 of a comparison (T) obtained the record medium for the 
organic recording layer like the example 1 9 only as a compound of the type before the example 2 of a comparison 
(U) in the four to example of comparison 5 example 1 9, respectively. 

[0070] It records on the record medium of said examples 19-23 and the examples 4-5 of a comparison by the laser 
oscillation wavelength of 635nm, the record frequency of 4.4MHz, and record linear velocity 3.0 m/sec, and 
reproduces with continuation light (the laser oscillation wavelength of 650nm and 530nm, and playback PowerO.5- 
0.7mW), and the continuation light of scanning bandwidth:30kHz semiconductor laser, and the result is shown in the 
following table 20. 
[0071] 
[Table 20] 







mm&5 3 0nmW1f 




C/N (dB) 




C/N (dB) 




6 5 


5 7 


1 6 


4 6 


mmm* 


6 6 


5 8 


1 7 


47 




6 7 


5 8 


1 6 


46 


f£560!l22 


6 4 


5 6 


1 7 


47 


mmmn 


6 5 


5 7 


1 8 


47 


Jt««4 


7 1 


6 0 


7 




JfctW95 


7 0 


5 9 


1 0 


32 



[0072] 

[Effect] Before using it by this invention, coating by spreading is possible for a formula (1) and/or (2) compounds, 



[JP, 11-105423, A] 



21/21 zs 



and it is the thing excellent in lightfastness and preservation stability, and the optical information record medium 
using this compound can offer the high density optical disk corresponding to the blue laser which suits industrially. 
The optical information record medium which could record, could be reproduced by the laser beam of a wavelength 
region 550nm or less by claim 1, and was excellent in lightfastness and preservation stability can be offered. Even if 
it can use it as a DVD-R in a present condition system with the record medium of claim 2 and becomes a next- 
generation high density light disc system corresponding to blue laser, a refreshable information record medium can 
offer the recorded information. Claim 3 is the optimal configuration of the record medium of claims 1 and 2, and a 
high-definition signal property becomes recordable. The high-reliability optical recording medium which raised 
lightfastness can be offered by claims 4 and 5. By claim 6, it becomes the high density record corresponding to blue 
laser, and reproducible. Even if it could use it as a DVD-R in a present condition system and became a next- 
generation high density light disc system by claim 7, it became refreshable record and reproducible about the 
recorded information. 
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H 


H 


2 2 


(K) 


H 


H 


H 


H 



[0 0 2 6] [3*9] 



No. 




Ri 


Ri 


R» 


R* 


2 3 


<K) 


H 


H 


H 


H 


24 


(K) 


H 


CH, 


H 


H 


2 5 


(L) 


CH, 


CH, 


H 


H 



[0 0 2 7] 



[SI 0] 



( 13 ) 1 - 1 0 5 4 2 3 

23 24 



No. 








X 


M 




i 


(A) 


— 


— 


— 


Cu 


NBu, 


2 


(A) 


— 


— 


— 


N i 


— 


3 


(B) 


— 


— 


— 


N 1 


NBu« 


4 


(B) 








Cu 




5 


(C) 






o 


Co 


NBu, 


6 


(C) 






s 


N i 


CN 


7 


(D) 


CH.COO 
C,H 6 






Pd 


NBu, 


8 


(D) 


CH> 


— 


— 


N i 


FBu« 


9 


(D) 


CH, 






P t 


NAm« 


1 0 


(E) 


CH, 


CH B 




N i 


NBu, 


1 1 


<E) 


C,H 6 


C,H S 




P t 


NE t« 



[0 0 2 8] [^11] 



14 ) 



[0 0 2 9] 



25 
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No. 




R* 




X 


M 




1 2 


(F) 


H 


— 


— 


Pd 


NBu, 


1 3 


(F) 


H 




— 


Cu 


NOc t. 


1 4 


(G) 


— 


— 


O 


Cu 


NBu, 


1 5 


(G) 


— 


— 


o 


N i 


PBu« 


1 6 


(G) 


— 


— 


s 


N 1 


NOc t 4 


1 7 


(H) 


— 


— 


o 


N i 


NBu, 


1 8 


<H> 


— 


— 


s 


N 1 


PE t. 


1 9 


(I) 


— 


— 


- 


Pd 


NBu, 


2 0 


(J) 








N i 


NBu. 


2 1 


(J) 








N i 


PE t. 


2 2 


(K) 


CH S 






N 1 


NBu, 



[*1 2] 



No. 


ummm. 


R* 


R. 


X 


M 




2 3 


(K) 


C4 H9 






N i 


PBu, 


24 


(K) 


C,H, 






Cu 


NOc t, 


2 5 


<L> 


H 






Pd 


NBu, 



[0030] 7S-0Afeg. -i^-OAGimzfctti; mfznzo 




\ m 



Xm 



(Q) 



Cit*. R.i « R,. R>. R,lil^li;;0>*;fc(*g£-pTO 

JU*JUS£St*)U Xli87=:fr>£«*>U mli1£ 
fcli2TS.5. AfiT5£ (R) . ^fc(im*<2©iS^(C 
liTxt (S) T«t»Sn*lT*5. St (R) Onlil 50 



Ubi 7] 
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(R) 



(S) 
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[0 0 3 1 ] mi7)l>S.-0A> 'ft-fA, 'Mt— 

(r) ros, z,(as5at (s) ©gsr-en-en*-*-. 

[0 0 3 2] 
[Si 3] 



No. 




Ra 


Ra 


10 1 


C,H S 


C,H 8 


C,H, 


10 2 


C,H $ 


C,H 6 


C,H» 


10 3 


C,H 7 


C,H 7 


C,H, 


104 


C,H, 


C»H 7 


C,H, 


10 5 


C4 H9 


C4 H» 


C«H, 


10 6 


CH, 


H 


C,H, 


10 7 


C,H S 


C,H 6 


C 2 H S 


10 8 


Cs Hi j 


H 


Ce Hn 


10 9 


Ce Hu 


H 


C( Hi a 


110 


C, H s 


C,H. 


C,H 6 


111 


C,H T 


C,H, 


C,H 7 



[0 0 3 3] 



[S1 4] 



No. 


Ri 


Ra 


Ra 


112 


C,H 5 


CaH 6 


C,H 6 


113 


C, H 6 


C» Hs 


C,H 6 


114 


C, H, 


C 8 H 7 


C,H, 


115 


C,H T 


H 


Cj Hr 


116 


C« H» 


C«H, 


C 4 H. 


117 


C« Hi » 


H 


C«Hia 



[0 0 3 4] 



50 [«1 5] 



( 16 ) 
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1 1 - 1 0 5 4 2 3 

30 



[0 0 3 5] 



No. 




A 


X 


m 


1 0 1 


C,H, 


Zl, n = 2 


c io 4 


1 


10 2 


C,H 5 


Zl, n=l 


SbF, 


1 


10 3 


C,H T 


Zl, n= 1 


B r 


1 


104 


C,H t 


Z 1, n = 2 


PF, 


1 


10 5 


C« H» 


Zl, n= 1 


C 1 o 4 


1 


10 6 


H 


Zl, n= 1 


C 1 O4 


1 


10 7 


C,H S 


Z 1, n = 2 


C 1 


1 


10 8 


H 


Zl, n=l 


SbF, 


1 


10 9 


H 


Z 1, n= 1 


CIO, 




110 


C,H, 


Zl, n=l 


SbF, 




111 


C,H T 


Z 1, n = 2 


c io 4 





[S16] 



No. 




A 


X 


m 


112 


C,H S 


Z2 


PF, 


2 


113 


C,H e 


Z2 


C IO4 


2 


114 


C,H 7 


Z2 


SbF, 


2 


115 


H 


Z2 


AsF, 


2 


116 


C4 H» 


Z2 


I 


2 


117 


H 


Z2 


c 1 o 4 


2 | 



[0 0 3 6] 0 0 nm~6 5 0 n m|CI»<K&*& 

U— !f TS4 pjfitfc DVD-R 8H*£«fi)c?--& C <h**T 



itJ«SiJ« HHH. fl^lfcit&J. ¥iM%vtm. mmmttii*: 

[0 0 3 7] S2©»(DJBfi)t^;*<hUTIi^*. 7.rtv5> 
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tizmmasi&tisTit-f&iz** j -jk x*/-./k 
-f v^n/V— ;k fc<t*©7-ju=i-;ni. 7-feh>. > 

^PA**/ >, fc<i:©<Xh> 
N. N-vjXx-MvJUAZS N , N-v^^U 
7-fe h75 h'fc<!;©75 KS. SM^WUU**^ Kfc 

>, ylfM-fJk JL^\y>Cf*J^-)^y >?MU 10 
x— ^iw-TAB. lW**Jk ftBi^MS: 
^fax^JMBL fPP*M. ig<t.*xU'>. S>*D 
□ x*>. BttfettX. hUf nax*>tt£©ttlft& 
/\py>flrftft**H. "OO. *->U>. i^^P 
P'O-fefX ^*PD^V1f>. fc<h*©5£§«S, >h 
*->x*y-Jk x h**>x*y-./Ufc«!£©-fePV < /k7" 
IS. 's*t>->, ->fPA**>. tJ-fr'sf 

ODKJllil 0 0 A~ 1 0 Mm. U<I42 0 0 A~2 
OOOAA«iaT*5. 20 

Me Me Me 



( 17 ) KIWI 1 - 1 0 5 4 2 3 
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[0 0 3 8] 5 0 0 nm~6 5 0 n mlCl»iRS*ifrK£ 

ODD VDi/^fATEi. *f£#WflfcT. 
1f"CW^ftttDVD-RMH»*«Wtr*iid. «ra 
(1) fc«fctf/£75:li (2) <0feHt 5 0 0 nm~6 5 

o nm(c«««*a«*#-r*fe*toa«ittt. KM 

(1) fc«fctf/£fcli (2) OM/5 0 0nm~6 5 
0 nmlC«MR«*»«**rr*fe*= 1 0/1 00-9 
0/1 00. #3= U< 1*4 0/1 0 0~2 0/1 00T 
&UESUI<DJ**<t:LTIi3 0 0 A~3 Mm. »*K 
114 0 0 A~ 2 0 0 0 AT**. 
[0 0 3 9] ^fEfEICfclvC. 500nm~650nm 
IC HftiR&*ifrR £ m T -5 fe*t £ *3£ W © feSft * E£ U T 
WfeU-tfTWflfcprttfcD V D - R*#««J*-r*it 
^OfeXilUTDVD-RIC^fflBItg^feig*^© 
-SC:<t:#T'£-5. 5 0 0 nm~6 5 0 nmlC 
affi**»ft©&«feft0>S?SLOffl£bTI*. JUT© 
J:5ttf>©A*^lf€>n«. 
[0 0 4 0] (DTjC (III) Ti$ni»->7->feI 
[<b1 8] 



M e 



0^ ch=ch_ch= vO 



(III) 



M e 



M e 



R s Re 

(SC«K M, : N i , Pd, Cu. Zn. Co. Mn. 
F e. T i O. VO. 

R,~R. :^E-n^naaUT. {t&g£WUTOTt>& 



[0 0 4 1 ] ©Tit 
7<r?S»6JR 
Hti 9] 



(iv) £7tf± (v) -cssns^ 




(IV) 



[0 0 4 2] 
[fc2 0] 
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R 3 



R 6 



18 ) 
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(V) 



M 2 : S u Ge, I ru Sn e 
R,~Ra : buKICIbIDo 

R 9 ^ R 10 :-OS i RaRbRc, -OCORa, - 
O POR a R be 

R a % R b % R c : mm$k 1-10 <D7 ;U+;US, 7 »J 

A" — » * B 

( ^ c " N = N -% ) 

N C 
(VI) 



y>T*-5. ) 

[0 0 4 3] ®T U- Mb^ta 

Tit (VI) fc<fctf (VII) Tj*Sn*7l/3Hb^1»£& 

*U^©»*Ut^J^L/TliN i, Pt. Pd, C 
o. Cu, Z n/«ti*«i^(f e>n-5o 

[0 0 4 4] 

Hb2 1] 

( a 7 c_n=n -% b ) 

c c 

(VII) 



[0 0 4 51 IS 30 

tt£o>-? : 7X.f-virJL\*. -1:75 2/^*50 

7f§ftiWJ7*-?2/ hfc<h*#Jfcj£;3E*iTOTt> 40 
MO. 

[0 0 4 6] T3I£S 

T?l^«l±0^*1tOia)±> ©7jcXli#*;S<!:©A | J7 
h<M5di&<h*£iW<hLT<£ffl$n*. (DOB 

7>l3V7'J>tfmt3:iiZm^Z>Z£tlt-Z2. ©SIX® 50 



(o s a*uc** uTi±±ieiS7j- : f-«if4Ja^ic«^b^!K!i, 

SiD, MgF. S i O:, TiO, ZnO, T 

li» Zn, Cu, N i, Cr, Ge, Se, Au, A 
g. A I , fct'SfflO-SCiafTit-S., X. <g><Dmmiz 
*JLTtt&JI. A K Au, Aglt. ^S7t 

Ssftm<l:*^lf-5Ci*ir$. ©. ®C0l«IC«l/T 

5CiCi*STg«. T?l^«0KJ?iUTI*O. 0 1 
~3 0mitk »$KISO. 0 5~1 0«m*«liT* 
•5. 

[0047] &m&mm 

¥&mmtfimn e>n, «««<tLTiiAu» a 

g. Cr. NK AK Fe, S nUEtfimi £>ft-5 

a*. s.mm. *iiiro^e.Au, A g , Ai^stj? 

^/ty^ij>^adf*»«tc/6n. K«<!:UTIi5 0~5 
000 A. »£L<fi100~300 0AT*5. 
[0 0 4 8] «BAL St5®/\-h'a-hJi 

») £«k Tjx^ij, ;w?a>e>»K-r*. ©Kits (s 



» 



( 19 ) 



10 5 4 2 3 
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wtisT* s io, sio,. uatimi^ziitiitT 

W^lttiHiUTTH'J^^Tf 'JU'-K ?HU*- 
***-K X7tf*->fiilii, ^'J^^U>. /H'Ji^tVU 
tSBi, tenant, -fe;un-*, HiJfcSUfctofciiMSiSt, 

1*0. 0 1 ~3 0 Aim. »$L<liO. 0 5~10Aim 
ffm^T&Z. *f6WlCtel>T. WET3I#». 

;&tf£«®/\-Ka-hBlc(i6Eil«©iS^£P« 

c, ssai, fl-auw, mmm. *?®R*itsj, i?® 

[0 0 4 9] 

iSB^^tt^Hb^J&MSfflT'^ 5. *HB^T-!t#lc»* U 

S&»SJT&-5. ^JSfiJcli, — f&SftlC (1) 7<7V)V 
S^-UzfV-. (2) 7*'JAM/7-. (3) 3tS 

(4) m-&m±mfrc>ts:z>'b<D-c. 

*y h>^httfHHa. EVA, # y xxr**. 

CH, H 




CH = CH 



CH 



WHTI 1 
36 

>. SBR. zff-JHA* £nn:7V>rfA, Jge-ft 

[0 0 5 0] 

[Hidffijj iut, ^aBontta**-*-. (i L/, 

It Ctl 6 HffigiJ ICRHJE $ n-5 *> CDTIifc I V 
[0 0 5 1 ] fttfcffi 1 

10 J?$, 0. 6mm©wm*«*y*-**-h«*± 

IC, 7 6 0 A. ¥*W0. 2 5dm, h7?*b!y 
TO. 6 5tfm©SRrtj«*T^U^5R7* h#«jT-|C 
TJfcfKU K8t5_blC, ft^No. 2<DiS>K*^tr> 
^fliU, 15$ 4 5 OAOEaaeajSU feOffS 
0. 6mmQ¥H»tt«4ai&lg#U*-#*-hiK*tte 
@«4rtffi!JICUTX7— y-> K-f y7WtlCttU*t>-t* 

[0 0 5 2] 2 ~ 5 

5ISSWI1 Tlb^N o. 20DtttoUlCNo. 4. 8, 2 

20 2. 2 seauaaffn &«<mtR(cEft**ea&u 

[0 0 5 3] 3SfiS096~8 

mmm i TEaaetkStt no. 2 icaasnfrfb^ n 

o. 2. 8&tf7= = 9Ate£-^0>M 0 3£M]±: 1 
/0. 3Sdfttt£ttTaALattSttai <bft<nfll 
lcEa«t{t*aiaL&. 
[0 0 5 4] tUKMI 
SIJSCT 1 Tfcdlfe No. 2 05«t> U IC JUTIC^-T^ 
IftlSfflOfcJattfiSSiSflJl «h±<EI«lcUTE®«{** 
30 mmistt. TE4b£<M (T) (iCD-RIC<£ffl£ftTO 

Mb 2 2] 

C CH, 



(T) 




[0 0 5 5] MEMKffi 1 ~ 8 fc<fc J*&0ij 1 OEM* 
**TE©*#TffF«lttl*ff«:lV -tOtSJMrTEa 
1 6 iCj^U/to 

<E©lfe#> 

U— ySSSiftfi : 4 3 0 n m 

Eaaack : 4 . 4 m h z 

Ea&& : 3 . 0 m/ sec 



U— ifKSatA : 4 3 0 n m 
40 HA9-:0. 5~0. 7 mW©Igt3t 
** + X>^A> K*i : 3 0 K H z 

WJtT 1 ^ h : 475 L u x, Xe#, 2 OKHaaiiStt 
SSz^ h:85t; 85% 720 B$fB)i*« 

[0 0 5 6] 

[«1 7] 



1 1 - 1 0 5 4 2 3 
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m m * 






(X) 


C/NJfc 
(dB) 


(X) 


C/NJfc 
(dB) 


(X) 


C/NJfc 
(dB) 


mmi 


20 


49 


14 1 


44 


18 


47 


mm 2 


21 


49 


15 


45 


19 


48 




19 


48 


13 


43 


17 


46 


&MM4 


18 


47 


14 


45 


16 


46 


mm 5 


20 


49 


14 


44 


18 


47 


mme 


20 


49 


18 


47 


16 


47 


mmm7 


21 


49 


19 


47 


18 


47 


mm 8 


19 


48 


17 


46 


17 


46 




14 


42 


7 




12 


40 



[0 0 5 7] 9 
ISO. 6mm(D3*ai/«JBtfUa-***-hSffi±IC, 
31$ 7 6 0 A, 4M£<iO. 2 5(tm, h^yftf^5=- 
0. 6 5 MmOSgrt**7 , 4"J;i'm7* h/HUV-ICT 
«5fi£U ttStfLtlC •fb^WINo. 2£*5 L ;U->*n 

«&U 8 0 A©W«6SI«*^fi!cU. 2K 

l^T. */ty*J*(C«fcUffl1 5 0 0 A 
$e>lC^©±IC74"J;^7* h^U^-lCT5MmC0 
fitM*RI?. ffe©J»3 0. 6mm<07HU*-7K*-h 

[0058] nmm i o ~ i a 

m&msT'^viH o. 2©tt*>uic-*ft-e*u -fb^&i 

No. 8. IK 16. 2 2. 2 5£ffll\ 9 1 

[0059] nmm 1 5 ~ 1 7 
nmm i oriE»i*fl;**N o . 8 c&Kts*Mb£«j 

No. 13, 2 2*3«tt/75-'?A^^lffiJ1 1 6 £M 
*J:t: 1/0. 3;I£#g*$1*TJ&/£U •ffe(i^fiiffil 1 
0 <h±< |S|«ICE^1«{*^ JBfiELfc. 
[0 0 6 0] Jt*S0iJ2 

mmm 9 T*rt»j5Bi<h ux. <b£«3 n 0 . 2 ottt> y ic 

Jt&0lJ 1 0Mfc^5 (T) SrfflHTfEiWSEtttLfc. 

[0061] ttmm 3 

^JS«!l9T-^«jiK<!:LT. -fb^N o. 2<DtttoVlZ 



20 ) 
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TjC (U) ©ft^«fflUTEgm*i:l,it. T5t 

(u) ^b^iiCD-Ric^fflsnrtvse^Tft 

Ub2 3] 



t B u 




(U) 



[0 0 6 2] (IHIMM*) 
U— tffSJB&fi : 5 3 0 n m 
40 t&mm : &®. : A. A M H z 
f£ii&j$ : 2 . 7 m/ sec 
«££#) 

U— tffSJSi&R : 5 3 0 n m 
S^/t7-:0. 5~0. 7m\N(Dmmyt 
**r*v — ytf/\y K*I : 3 0 K H z 

[0 0 6 3] 6tfiBHJgffiI9~1 7fcJ:lKJ:bKfflJ2~3<D 
HMII£££TS1 8*5«fctf1 9IC^-T„ 

[0 0 6 4] 

[*1 8] 



21 ) 



39 



4#B8¥1 1 - 1 0 5 4 2 3 
40 



[0 0 6 5] 





to n m 






C/N (dB) 




C/N (dB) 




65 


52 


6 1 


49 




6 6 


5 2 


6 0 


48 




7 0 


5 3 


6 3 


4 9 


XJ60O12 


6 7 


5 2 


6 2 


49 


mama 


6 5 


5 1 


6 0 


47 


3UIM&I14 


6 7 


5 3 


6 1 


4 7 




6 7 


5 2 


6 3 


49 


XJS0O16 


6 5 


5 1 


6 3 


5 0 


XJ60O17 


6 7 


5 3 


6 5 


5 2 




6 7 


5 3 


6 5 


5 2 


[11 9] 




40 W « 




KSt*(K) 


C/N (dB) 




C/N (dB) 


mm 2 


7 




7 




ttW13 


1 1 


3 8 


1 0 


3 2 



[0 0 6 6] SJgfllJ 1 9 

mZO. 6mmOWaJfi£^7HU*-7K^- hSffi±(c3K 
3 7 6 0A. *ffifiO. 3 8nm. h^-;/t> fcf-;/^0. 

U &S*ii±lC. -fb#«3No. 2&Jtttft1 0<t*1fcN 40 
o. 8&£MltO. 6:1Tig^L. Z.tl**9-fr*s 

IMiU »«6 5 0A©*«fe*Ji*«/aiU 
*l*T, X/ty*&CJ:Ufl1 5 0 0 A©J£*tJI£J£fi£ 

m©#BJi ffe<DJf<*0. 6 mm<D¥-mtzmiii!$. 

[0 0 6 7] H«g«IJ 2 0 ~ 2 1 50 



2eftbuic. ^ft 
i 9&£<n«ic 



mmm i 9 TEMefc&ttN o . 
•en. no. ik 2 5£fiH\ni 

EH8l<*£*flfc. 
[0 0 6 8] HJgffil 2 2 ~ 2 3 

1 9 TEfi«£ 4b«ttN o . 2 <bjt80>J 1 <Dit£ 
(T) OftfeUlC. -ttl-ftl. No. 8. 2 2i:tm 
«2©ft*Hl (U) tJM\fc£l*l*XIIMl 9t4<H 

[0 0 6 9] it&0«4~5 

njs«fij 1 9T*«ean«-eti'6tittis« 1 ©m^c 

(T) ©fl^tt©*. t£&m 2 ©«t£ (U) ©fc&«S© 
*tLT. HJS0IJ1 9&6MtlcEftflttt£ft£. 

[0 0 7 0] IttEJtffiffi 1 9 ~ 2 3 *3«fc tfltKfllJ 4 ~ 5 
OBWftCU- tf*S»S6 SSnm, EflMRtttt 
4. 4MHz. EW*iS3. Om/secTESU. £ 



22 ) 
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fcU--»ffSJ6S£6 5 0 nmfc<fctf5 3 0 n m» ?|£/t 
9-:0. 5~0. 7mW©lM, ***->^A> 
KM : 3 0 K H z CD^SIttU— !f ©£i&3tTI5£ U -t 



KMT 11-10 5 4 2 3 
42 



©t£S£T£ 2 0 ic^fo 
[0 0 7 1 ] 
[«2 0] 





f&Sifcg6 3 5nml/- if 






C/N (dB) 




Vf 11 VtLD/ 




6 5 


5 7 


1 fi 

i. U 


ft D 


#U6#J20 


6 6 


5 8 


1 7 


4 7 


ffe&6f!l21 


6 7 


58 


1 6 


46 


2360!I22 


64 


5 6 


1 7 


4 7 




6 5 


5 7 


1 8 


4 7 


Jt««»J4 


7 1 


6 0 


7 






7 0 


5 9 


1 0 


32 



[0 0 7 2] 

[SfcJIl] *^WC<£ffl-r*atrsC ( 1 ) fc^tf/**:!* 
(2) fb^li. £*rcj:«3-: >fjfl*pTtBT, W 

d-^f *ti«T#-5. KsRJII iCfcU 5 5 0 nmJUTO 
aWCU- !f*TEBL W^*tRTtt-C»3ttt, 
*1SC«*lfc3tnWBB»«#*»««T**. 8t#JS2© 30 
le^JSttT^tt^^^ATCD DVD-Rt UTfifflT 

MBtttfttttT* -5. fS^JS 3 «ii»*JS 1 . 2 OEftttt 
SS#*14. 5IC«fcy, HjfctteXtt&XflMflttttftEft 

o^-mae*. w**»^ru6ta*. w#JS7ic«fcy, 

Stt->77At© D V D - R i UTtfflTt, 
ftOiSffigttT^ y7rAt4oTt>. ESStUfc 40 

[0Bi0llB*ft:Btfl] 

[0 1 1 a*0ttEa%Efttt*0*a®flianKiBB 

T'6-5. 

(a) Sffil ±(CE««2$^f •55J<D ! t>ro£jp?-0T 

(b) DUE (a) OS4S1 ±(CT3I*«3 ***-*ffl© 

(c) DOE (b) 0)EM2±lc4RM4«*-*-«ai0!> 
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